Cancer Informatics represents a hybrid discipline encompassing the fields of oncology, computer science, bioinformatics, statistics, computational biology, genomics, proteomics, metabolomics, pharmacology, and quantitative epidemiology. The common bond or challenge that unifies the various disciplines is the need to bring order to the massive amounts of data generated by researchers and clinicians attempting to find the underlying causes and effective means of treating cancer.
The future cancer informatician will need to be well-versed in each of these fields and have the appropriate background to leverage the computational, clinical, and basic science resources necessary to understand their data and separate signal from noise. Knowledge of and the communication among these specialty disciplines, acting in unison, will be the key to success as we strive to find answers underlying the complex and often puzzling diseases known as cancer.
Articles should focus on computer simulation, visualization, and image processing of cancer data and processes and may include: C omputer simulation of cancer data and processes in silico is vital to making progress in cancer research. While there have been many advances in systems biology, statistical methods, data science and machine learning on both basic and clinical biomedical research levels, mathematical modeling and computer simulation of cancer still play an important role in developing computer-aided diagnosis and in the optimization of clinical tools. 1, 2 The proliferation of data generated from high-throughput molecular profiling and physiological imaging offers great opportunities for development of personalized approaches to diagnosing disease and guiding and optimizing clinical decision-making. This supplement solicited papers on all aspects of computer simulation, visualization and image processing of cancer data and processes which are all essential elements for an integrated cancer predictive medicine environment. What is clear from the composition of contributions is that computer simulation and mathematical modeling have been used as a tool for understanding cancer processes, revealing a clear trend towards developing predictive models of cancer progression as well as computer-simulation of candidate treatments. In particular, the contributions included in this supplement highlight the breadth of computer-based cancer research that is happening worldwide, with representations from research and innovators participating in national research programs ( These cover varying aspects of simulation of cancer data and processes, from tissue homeostasis and carcinogenesis utilizing the general-purpose multiscale simulation package Chaste 3 (Cancer, Heart and Soft Tissue Environment) to personalized and clinical application of simulations using oncosimulators. [4] [5] [6] [7] We summarize in brief each of the supplement contributions here:
In "The Standardized Histogram Shift of T2 Magnetic Resonance Image (MRI) Signal Intensities of Nephroblastoma Does Not Predict Histopathological Diagnostic Information", Müller et al present a study on histogram comparisons of T2-MRI before and after preoperative chemotherapy for nephroblastoma (Wilms' tumor). They go on to question how these comparisons correlate with the histology of the tumor.
Roniotis et al present a novel modelling framework for predicting the temporal evolution of tumor vascularity based on the initialization of the cancer cell populations and vasculature from image-derived parameters in their paper, "A Proposed Paradigm Shift in Initializing Cancer Predictive Models with DCE-MRI Based PK Parameters: A Feasibility Study".
In "The Impact of Microenvironmental Heterogeneity on the Evolution of Drug Resistance in Cancer Cells", Mumenthaler et al present a study that integrates experiments with computational modeling in order to understand the relationships between selection pressures imposed by the microenvironment (eg, oxygen, glucose, and drug levels) and the rate of tumor growth and the penetrance of drug resistance in non-small cell lung cancer. They found that tumor growth and response to therapy were both closely regulated by micro environmental conditions, highlighting the importance of accounting for the tumor microenvironment when developing optimal treatment strategies.
In "In Silico Neuro-Oncology: Brownian Motion-Based Mathematical Treatment as a Potential Platform for Modeling the Infiltration of Glioma Cells into Normal Brain Tissue", Antonopoulos and Stamatakos present a novel modelling framework for predicting the temporal evolution of tumor vascularity. The framework is based on the initialization of the cancer cell populations and vasculature from imagederived parameters.
"Assessing Treatment Response Through Generalized Pharmacokinetic Modeling of DCE-MRI Data", by Kontopodis et al, compares the predictive value of two DCE-MRI pharmacokinetic models in a cohort of cancer patients. They also present a novel method for segmenting the tumor area into subregions according to their vascular heterogeneity characteristics, which increases the predictive value of the image biomarkers.
Rubinacci et al's paper, "CoGNaC: A Chaste Plugin for the Multiscale Simulation of Gene Regulatory Networks Driving the Spatial Dynamics of Tissues and Cancer", concerns the use of noisy random Boolean networks to represent gene regulatory networks. Moreover, the paper embeds these networks within a multicellular representation of the colorectal crypt and investigates the progression to colorectal cancer.
In "The Importance of Neighborhood Scheme Selection in Agent-based Tumor Growth Modeling", Tzedakis et al refer to a hybrid tumor model on a 2D square lattice. The paper examines how Neumann vs. Moore neighborhood schemes affect tumor growth and morphology.
Ogilvie et al describe a mechanistic approach to predictive in silico modeling of cancer and patient responses to drug treatment in their paper, "Predictive Modeling of Drug Treatment in the Area of Personalized Medicine". They go on to describe how they developed the ModCell™ systems biology modeling platform to build virtual patient models in oncology.
Finally in Osborne's paper on a "Multiscale Model of Colorectal Cancer Using the Cellular Potts Framework", the author presents an open source implementation of the Cellular Potts modeling framework. The paper details how one can model the interactions of populations of cells with different mechanical properties, for example representing groups of mutant cells. This model is used to investigate how the position size and shape of cells are effected in the early stages of colorectal cancer.
Going forward, clinical validation of cancer models and simulations are key to clinical translation of computer-based predictive tools. Validation and translation of such research can, at the very least in a pre-competitive environment, be driven by open science initiatives. 8 Open science initiatives seek to make published research more transparent and accessible to all, where published research should be fully reproducible with adequately comprehensive supplementary material alongside the publication. We are already witnessing the emergence of data descriptor publications and data journals, 9, 10 as well as executable papers, 11 that encourage sharing of data for reproducibility of results and for re-running in silico experiments alongside published works. This transparency and reproducibility is something that hopefully becomes commonplace in all areas of science, including in cancer research and innovation.
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